Introduction

29
With over half of the world's population living in urban areas (WHO, 2015) , it is important to 30 understand the effects of the densely built environment on the transportation and dispersion 31 of pollutants emitted near ground-level. Street canyons form a key constituent part of the 32 urban fabric (Oke, 1988) , and particular concern surrounds the case of vehicular emissions 33 released within deep street canyons (i.e. / ≳ 0.7, where is the building height and is 34 the street width), in which a 'skimming flow' regime is established (Oke, 1987) . In this 35 regime, the bulk of the flow passes over the street canyon, leaving pollutants largely trapped 36 within the canyon and thus susceptible to build up to potentially harmful levels. An extreme 37 case occurs when the oncoming wind is exactly perpendicular to the street axis, which has 38 been observed to lead to particularly poor ventilation, and thus poor air quality (DePaul and
Sheih, 1985; Xie et al., 2003) .
40
The associated risks to human health have led to an extensive number of controllable 
71
LES is thus better suited to derive input parameters for simpler operational street canyon 72 models, which is recently being attempted (e.g., the DIPLOS project -http://www.diplos.org).
73
To achieve adequate simulation accuracy with LES, the choice subgrid-scale (SGS) model,
74
which parameterises the effects of the unresolved scales of motion on the resolved ones, is 75 often critical (Mason, 1994 found to under-predict the primary vortex strength inside the street canyon (Cui et al., 2004) .
88
With the dynamic SGS model (Germano et al., 1991; Lilly, 1992) fluid, the governing equations (using tensor notation) are given by: 
where is the filtered scalar field, is a source term, and are the SGS scalar fluxes, which 119 again must be handled by the SGS model. Similarly, the SGS scalar fluxes are modelled using an eddy-diffusivity, sgs : 
where the overbar denotes a time-average, B is the backscatter coefficient, B the 148 backscatter time-scale (the time between successively generated random acceleration fields),
149
and where it is assumed that the local turbulence production scale is larger than the local LES 
LES model configuration
167
The LES model used in this study is based on Colorado State University's Regional 
173
The computational domain and grid setup used in this study are the same as in O'Neill et al. 
182
The initial wind profile is prescribed as logarithmic above the street canyon (zero velocity upwind boundary, at which a zero background concentration is specified. This is achieved 204 through the specification of the following conditions at these boundaries: 
214
In that study, a systematic assessment of the effects of changing the backscatter coefficient e, located at ( / , / ) = (−1/3, 1/2), (0, 5/6), (1/3, 1/2) and (0, 1/6), respectively (i.e.
281
each a radial distance of /3 from the centre). The mean concentration within the street canyon during the last 30 min of simulation, can ,
361
for each SGS model is given in Table II . can is calculated as the average of in time and 
Conclusions
484
In this study, we have compared two large-eddy simulations of pollutant removal from a 485 street canyon; one using the widely-adopted Smagorinsky subgrid-scale model, and the other 486 using a stochastic subgrid-scale model that explicitly accounts for energy backscatter from and thus air quality, is poor.
494
The LES output was first validated against wind-tunnel measurements of decaying pollutant 495 concentrations after an emissions shutdown (Salizzoni et al., 2009 
